Sensitization of dorsal root reflexes in vitro and hyperalgesia in neonatal rats produced by capsaicin.
The maturation of dorsal root reflexes (DRRs) in lumbar roots was characterized in neonatal rats at 1, 2 and 3 weeks after birth using an in vitro isolated spinal cord preparation with attached dorsal roots and dorsal root ganglia (DRG). Changes of DRRs in rats of increasing age were also tested by administration of capsaicin to the DRG and related to spinal mechanisms of hyperalgesia by defining the behavioral responses of neonatal rats to intradermal capsaicin. DRRs evoked by stimulating the adjacent root in 1 week old rats are characterized by highly desynchronized waveforms with power spectra concentrated at frequencies greater than 200 Hz. DRRs in 1 week old rats show very little change in amplitude or area with increasing afferent stimulation strength. In contrast DRRs in 2 and 3 weeks old rats are highly synchronized with power concentrated at frequencies less than 100 Hz and show a graded increase in amplitude and area with increasing stimulus strength. The recovery of DRR amplitude in a paired pulse stimulus protocol is faster in 1 week rats than in 2 or 3 weeks old rats. Finally, DRRs in 2 and 3 week old rats show increased amplitude and area following application of capsaicin to the DRG of the stimulating root whereas those in 1 week old rats do not. These changes parallel the behavioral responses of neonatal rats as 2 and 3 weeks old rats show secondary mechanical hyperalgesia following intradermal capsaicin, but 1 week old rats do not. Our data indicate that the spinal circuitry for DRRs in the neonatal period undergoes rapidly dynamic development in the rat. This development is sufficiently rapid that mechanisms of spinal sensitization induced by capsaicin can be studied in rats 2 weeks old and older.